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situ hybridization. That is easier said than done.

| hope you can see this, but we are |looking at the
sanme conparison here in which we fixed, with Carnoy's, and
@al so added a buffer system a hybridization buffer system
that 1S conpatible with FISH and sinply stained with a G am
stain.

But, once again, you get the picture. You can
see, Wth this sanple gram stain that, indeed, the bacteria
are mainly caught up in this nucus web that covers the
epi thel i um So, again, fixed with Carnoy's in an effort to
try to preserve the nucus |layer, you get the view that,

i ndeed, you see sone interaction, perhaps, with the
spithelial surface but, mainly, the because are in this
mucus pl ug.

W think they are in the nucus plug because that
is where the host wants themto be, and the host has
I earned, over a long period of tine, how to keep bacteria
away from the epithelial surface.

Interestingly, | think, perhaps our views on
lbacterial adhesion to the epithelium have been generated, in
part, by the pictures that we have been able to take.

[Slide.]

One can find very beautiful pictures such as this
scanning el ectron mcrograph of, this happens to be
streptococci adherent on the epithelium of the chicken
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ileum But, again, 1 just want you think about the protoco

used to fix this prep. So these tissues are fixed with

gl utaral dehyde, which is extrenely dehydrating. So if you
have, indeed, a mnucus layer that is filled with bacteria and
you take your tissue sanple and you plop it in a vial of

gl ut aral dehyde, then, obviously, the mucins are going to
dehydrate, disappear.

Then, where will those bacteria go? They will
essentially just lay on the surface because of hydrophobic
interactions and then you beamthis with electrons, and you
get this very nice picture of streptococci adhering on the
surface of epithelial cells. And then you begin, you go
honme and you have dreans, or nightmares, whatever the case
may be, about adherent bacteria and how the host has to dea
with bacteria adhering on the epithelial surface.

| am not suggesting that, indeed, that phenonenon
does not exist; but | think we have to be careful in how we,
in effect, draw our pictures and try our best to preserve
tissue in its natural state because all evidence that we
have been able to generated and glean fromthe literature
indicates that, indeed, the host is not interested in naking
a bed for bacteria on its surface.

[Slide.]

So at |east we can conclude that bacteria are
associated with the nucosal surface. Sp then, if that is
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the case, the host conpartnent first encountered would be

epithelium cells. So then, if one wants to ask questions

about how the host responds to bacteria associated wth the
micosal surface, then | think you nust first ask questions
about how epithelial cells, jntestine epithelial cells,
respond to normal bacteria.

What | would like to do now is just quickly show
you two datasets that | think are interesting and

illumnating in this regard.

[Slide.]
These datasets are utilizing the HI-29 cell Iine,
and we fully recognize the Iimtations of cell-line studies.

But, indeed, in such a conplex system our approach is to
try to take a reductionist view first and try to survey sone
of the phenotypes, epithelial phenotypes, in response to
normal “gut bugs,” we call them and then try to work back
to a nmore conplex system

O course, ideally, if one can afford it, you can
do in parallel, both in vivo-type nodel approaches as well
as in-vitro nodel approaches. But the next two datasets ask
questions relating to how Lactobacillus plantarum a
comrensal [actobacillus, npdulates the expression of mucins
by HT-29 cells and'in IL-8, in this case, one of a nunmber of
cytokines that are synthesized and secreted by intestinal

epithelial cells.
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[Slide.]

The first dataset was contributed by David Mack.
He is at the University of Nebraska at Omha. The paper was
published in Arerican Journal of Physiology in 1999. | is
a very interesting study in which he is, in part, trying to
under stand how | actobacillus organi sns may prevent the
adherence of enteropathogenic E. coli.

He is doing that by co-culture studies so HT-29
cells that are co-cultured either with Lactobacillus
plantarum 299v or with enteropathic E. coli for a short
period of time, isolating RNA and | ooking at expression of
muci n genes.

[Slide.]

On this left panel here, we are |ooking at the
adherence of EPEC on the Y axis and two | actobacillus
strains, very common |actobacillus strains, Lactobacillus
pl antarum 299v and Lactobacillus rhamosis GG and measuring
EPEC adherence.

You can see, without the addition of |actobacillus
strains, you get this degree of EPEC adherence to the cel
surface. However, with the addition of Lactobacillus
pl antarum and Lactobacillus rhamosis, essentially a
conpl ete abl ati on of EPEC adherence.

So, in the right panel, he is |ooking at MJC2 gene

expression relative to 28s ribosomal RNA gene expression in

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546- 6666




at

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

205
response, again, to no bacteria, an E. coli strain--not EPEC

but a different E. coli strain--or Lactobacillus plantarum
299v. Here he sees a significant increase in nmucin gene
expression in response to Lactobacillus plantarum that
correlates conpletely with the ability of Lactobacillus
plantarumto prevent adhesion of EPEC to the cell surface.

[Slide.]

So those data are consistent with the idea that
epithelial cells, specifically, perhaps, goblet cells, are
sensitive to regulatory cues generated by normal gut
bacteria and respond by increasing nmucus production. That
observation is also consistent with the idea that it is the
host's intent to, indeed, to keep even these so-called good
bacteria away fromthe epithelial surface.

| mentioned the fact that the host is equipped
with second tiers of defense that enable it to respond al so
to bacteria if the physical barrier afforded by the nucus
bl anket beconmes conprom sed. So we have al so asked sinilar
questions except we have | ooked at the response of
epithelial cells to, again, Lactobacillus plantarum |ooked
at cytokine responses in response to Lactobacillus
pl ant ar um

[Slide.]

So a simlar assay, the same HT-29 cells. In this

case, we are |looking at both constitutive HI-29 cells and
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1T-29 cells that were first activated with the

sroinflammatory cytokine, tunor-necrosis factor alpha. Then
ve added Lactobacillus plantarum 299v. So, conparing cells
-reated either without or with TNF al pha, a pro-inflanmmatory
cytokine, and then isolating RNA for interleukin-8
expression, a potent neutrophil chenpattractant.

[Slide.]

One panel of data is shown here. First, IL-8
sxpression is very low or undetectable constitutively. So,
in non-TNF-treated HT-29 cells, |L-8 expression is very |ow.
|f one treats cells with TNF-al pha, you see a significant
ipregulation of |L-8 expression in response to TNF.

| will also nmention that |L-8 expression was not
nodul ated by Lactobacillus plantarum 299v in constitutive
HT-29 cells. However, in TNF-treated HT-29 cells, you see a
very significant increase. By the way, this represents
three separate cell cultures and IL-8 expression, in
response to Lactobacillus plantarum 299v.

A simlar response was not observed in response to
LPS and lipid tachoic acid, just two cell-wall conponents.
Also 'we | ooked at the effect of viability, and this response
was only noted in response to viable |lactobacilli.

Again, just to sunmarize; upregulation of IL-8 in
response to the proinflammatory cytokine TNF-al pha and a
distinct potentiation of that response in the cells that
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fwere al so exposed to this nonpathogenic |actobacillus

speci es.
[Slide.]
So we think those data are consistent with the

| i dea that, indeed, if the nucus blanket is conpromi sed,

lwoul d activate the epithelial cells to express yet undefined
receptors that make those cells very responsive to even,
[ again, nornmal gut bacteria.

That response would anplify. The inflanmmtion
woul d be anplified using cues fromnormal gut bacteria to
| rebuild this inportant barrier, protective barrier. So, if
that is the case, we need to understand the extent to which
the host is responsive to normal gut bacteria. W would
like to understand sonething about the regul atory cues.

Viability was necessary. W have had m xed

}nannoside. Sometimes we see the potentiation, sonetinmes we
ﬁdo not. So we are unable to conclude if adhesion is
| necessary.  But we know that viability is necessary.
| think we are struck with the dramatic nature of
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t he host response and we would |ike to understand is this an

unusual occurrence or is this a w despread occurrence. Just
how sensitive is the epitheliunf

[Slide.]

There is one study that | would |ike to draw your
attention to that | think, when all is said and done in the
field of host microbe interactions--and, by the way, a |ot
nore needs to be done than said; so far, there has been a
| ot nore been said than done. | think this paper is going
to represent a seminal paper in the field.

| am speaking of the paper, perhaps that sonme of
you are aware of. It was published in Science in 1996 and
it was a very clever approach. Actually, it turns out,
after this paper got a lot of attention, that a Japanese
group had published very simlar results in 1982 and they
contributed a letter to Science to informthe public that,
indeed, a simlar observation had previously been
conmmuni cat ed.

[Slide.]

But I would just like to magnify the picture to
briefly summarize the findings because | think they
represent kind of the tip of the ice berg as far as the
dynam ¢ nature of host-mcrobe interactions. This was a
very clever study in which the investigators inocul ated

germ-free mce wWth two isogenic bacteroides strains,
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Bacteroi des theta i ota om cron.

These were isogenic nutants, one of which the
mutant strain was unable to use fucose as a substrate. So
we are | ooking at two isogenic bacteroides strains, the wld
type which utilizes fucose as a substrate and the mutant
strain does not utilize fucose.

Then they stained the epitheliumwith a lectin
t hat recogni zes fucosyl ated gl ycoconj ugat es. In the panel
on the left represents the mce, the germfree mce, that
were inoculated with the nutant bacteroides strain that is
lunabl e to utilize fucose as a substrate.

The panel on the right represents the mce that
were inoculated with the wld type bacteroides strain that
primarily utilizes fucose as a substrate. The observation
then is that, indeed, somehow, this conmensal bacterium was
able to stinulate the host to upregulate its fucosylation
program providing an appropriate substrate for that
particular bacterium

| think this observation just profoundly
denonstrates the dynam c nature of host-m crobe
interactions. This paper'was published in 1996. The sjgnal
generated by this particular bacteroides strain has yet to
be identified. So, again, a very significant challenge but
a very interesting and dranmatic observati on.

[Slide.]
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The nmodel drawn by this group, Jeffrey Gordon's

group at Washington University, is, | think, consistent with
al so the data from Mack and our own data illustrating that
commensal bacteria are likely to generate a number of

sol uble signals, perhaps in a density-dependent fashion

that are nodul ating gene expression by epithelial cells.

Most likely, the collective response of epithelia
cells is to mount both innate and acquired barriers that
prevent adherence or interactions of normal bacteria with
the epithelium SO if that were to be the case, then what
we are 'talking about today is trying to inpose upon that
very dynam c system or trying to nodulate that very dynamc
system by addi ng one particular organi sm

| think, in nost cases, we don't understand a
whol e | ot about that organism  Perhaps, sonetimes, we can't
even define that organism So | just |leave you with the way
we see sonme of the challenges associated with this
objective.

Thank you.

DR BENEDI CT:  Thank you

So let's point out that we are not behind because
of the speakers. W are behind because of the tardiness of
the actual commttee.

W will nove, now, to Dr. Clenmens again who, | am

sure, in his normal fashion, wll rip through his coments--
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no; please don't. please give us the full benefit of your

intellect. Dr. Cenens will address you on the topic before
you, Probiotics in Infancy, the State of Evidence.
Probiotics and Infancy, the State of Evidence

DR CLEMENS:  Thank you very much.

[Slide.]

You know who | am  You know where | have been
Do you know where | am goi ng?

[Slide.]

It is really a kind of a pun, obviously, because
we have discussed, throughout the day, really the beginnings
and a bit of a history of probiotics. Now we are going to
turn the corner just a little bit. W studied a little bit
about nechani snms, how we assay, and what could be the
possibility or the application for infancy. | hope to
address sone of the nechanisms or, perhaps, sone of the
exposure data and sone of the opportunities at the same
tine.

So | have a few things to say about this. It is
actually interesting that Johns Hopkins University has a
great press service, and Dr. Jose Saavedra, better known as
Pepe, has this rel ease. It is interesting that, in his

quoted release in Texas--notice | have highlighted areas

which are consistent with the various definitions that have

been proposed throughout the day.
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Notice here, in Dr. saavedra’s coments, live
bacteria help digest |actose, prevent and treat diarrhea,

and inprove carbohydrate digestion and control intestinal
infections. The question would be what is the evidence for
these kinds of positions, particularly in a pediatric

popul ation, for exanple in a pediatric population to digest
| actose where, in fact, we have not identified any
congenital |actase-deficient babies, particularly in North
America. In fact, | believe, throughout the world, we have
only identified 60 in the literature.

[Slide.]

Through the presentati on objectives, to get you
involved with probiotics at all, particularly in a pediatric
jpopul ation, we can address some of that. W also address
jprom sing clinical endpoints and, as in any clinical
avaluation, what is the appropriate endpoint to be assessed.
IKeep in mnd what mght be of statistical significance and
what m ght be of biological interest is not necessarily of
linical practicality or clinical significance.

[Slide.]

What are the nodes of action? Some of the nodes

of action have been di scussed today. | won't tell you

necessarily how, but | think it is a point of discussion

that we must address, particularly in a conplex organi sm

such as a baby that is devel oping.
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A'so, safety and tolerance, how do babies respond
or how do young children respond, to the ingestion of these
kinds of food. And what are the potential scientific and
technical issues that are part of the whole area of
probi oti cs.

As has been alluded to, of course, it started,
really, at the turn of the century, if you will, nore the
history in this country. W |ook at Eli Metchnikov, who, in
his last ten years of his research with Pasteur Institute,
spent time on lactic-acid bacteria in the application of
di gesti on.

Dr. Archer gave you the definitions presented by
Parker and by Roy Fuller. The definition by Roy Fuller, of
course, has been used predominantly in the literature. gope
addition information indicated that it is a |living organi sm
| think the viability seens to be dominant in the literature
and digestion in certain nunbers--this is the first
definition that addressed dosage, to get certain benefits
oeyond inherent nutrition

Then we ook at it as an adjuvant, and so forth,
as indicated in the paper that | co-authored just a year
ago.

Wiy probiotics in babies. Dr. Ryssell indicated,
wel |, why? What is this microbial balance? wat is our

line of decision? \hat is our reference point? |et's | ook
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at "nature knows best." No; jt is not a show but actually

an opportunity to take a look at it.

W noticed that, in a paper presented today and it
actually represents sone really fine work by Erica Isolauri
and sepalis Almdden in Finland. There is clearly a
difference in the mcroecol ogy systemof a child that either
conventional ly delivered or delivered by G section. Al s0,
various environnents have quite an influence on how a baby
is fed and the environnent in which that baby is fed. gype
of this fine work has been done by Rex's group and Rod Macki
and others there at the University of Illinois. | gjve you
a typical citation for that.

W al so know that, again, sonme nore work by Erica
| sol auri and presented earlier today that the bacteria may,
in fact, influence the devel opnent of the G tract. |, Rex
yroup, he sunmarized that really fine work and published by
Cerald Tannock in 1999, the potential influence of G-tract
devel opment m ght be.

Here, we are tal king about the devel opment of
Peyer’s patches, the devel opnent of 1ga, and the devel opnent
>£ a maturation process to exclude, perhaps, dietary
antigens and, therefore, reduce the likelihood of different
-ypes Of allergic responses.

Al'so, effective resistance to disease; Al an
valker, out of Boston, did really a fine paper in JPGN
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earlier this year talking about cell signalling. Again, Rex

Gaskins has some work on that as well. Also to assess
normal nutrition. There is sone evidence that says that
through either digestibility or nutrient uptake, this may
play an inportant role. This is a fine paper published
earlier this year.

Let's |l ook at a couple of prom sing endpoints.
They have been bel abored, perhaps, throughout the day. |
won't address themin any particular sequence. PBut let's
just take a look a little bit further what the evidence
m ght be in ternms of the pediatric popul ations.

Sone of the mechanisns that we m ght be | ooking at
have been discussed today. This is not a conplete |ist,
Qobviously, there are sone papers here the | have given you
and others are readily available. W talked a little bit
today about the acidification in the gut, the acidification
t hrough the production of short-chain fatty acids, the
production of antimcrobials.

This work in actually the production, in the
ef ficaci ous production of bacteriocins, for exanple, npatura
bacteriocins, was summarized in a paper which | helped wite

earlier this year put out by CRC Press, a book, a thirty-

chapter book, in natural antinicrobials. | amsure you will
all rush right out and get one. It is only-about 450 pages
of reading.

M LLER REPORTI NG COVPANY, | NC
735 8th Street, S.E
Washi ngton, D.C. 20003-2802
(202) 546- 6666




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

216
Conpetition for nutrients; this is not only by the

m crobes by actually only m crobes. It does not influence
the conpetition for nutrients by the host. Conpetition for
receptor sites, and particularly oligosaccharides. And, of
course, imunonodul ation. Again, Dr. Gaskins has a

wonder ful chapter on this topic.

[Slide.]

Nutrient interactions; it has been clear that sone
of the vitamns--for instance, |ook at vitamn B12 and
vitamn K, for which we depend on mcrobes in our own gut as
adults. The question mght be how nuch does the flora
inpact on the nutritional status of an infant or young
chil d.

There is some evidence that these vitamns are, in
fact, synthesized by sone of these organisns that nmay
benefit the devel opnent of the G tract. Al so minera
absorption, particularly the work has focused on cal ci um
iron and zinc. A microenvironnent for these bacteria shows
that if the ionization of that environnent under acidic
conditions that, in fact, localized iron, calciumand zinc
may be enhanced. The overall inpact of the host, in this
case, an infant or child, remains to be determ ned.

Protein digestibility. It is clear that many of
t hese organi sns possess proteases which there is evidence

t hat peptides are forned. | think, as has been discussed
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briefly today, peptides are formed through the breakdown of

whey and casein and sone of these peptides may have sone
physiological, if not tropic, effect on the devel opnent of
the G tract

Car bohydrate netabolism again, this refers to the
lactase. Many of the organisns which have been discussing
itoday are, in fact, beta-gal actosidase-positive. Bile-salt
lhydrolysis; this refers, of course, to fatty-acid
«digestibility and other conjugates.

Nutrient conposition; on conpetition, this refers
wo utilization of nutrients by these mcrobes, and so
favoring the devel opment of the friendly bacteria, if you
wi |1, and not so favoring the environment for the potential
‘pat hogens which are often iron-hungry, for exanple.

[Slide.]

Safety and tolerance; what if we were to add those
im crobes of infant formula? | think Madel ei ne--1 have
worked with Madel ei ne for many years and | just went brain-
«dead earlier this norning. | apologize for that. If you
Wl just forgive me for that. Wt if we were to add these
ito infant formula or to foods that are directed to the
jpediatric population? Let's |ook at some of those
cquestions.

It is clear that children and babies are not

little adults. They are markedly different. Their d
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tracts are under devel opment The immune systemis

under devel oped and going through a rapid phase of
devel opnent . Kids are going through rapid phases of
devel opnment so we have to |ook at growh factors that m ght
be associated or inpacted by the introduction of these
m crobes.
At the sane time, we have the very senior adult

popul ation, for exanple, which may have issues associ ated

with achlorhydria and also relating to a condition of
bacterial overgrow h.

What m ght be the population risk and what m ght
be the popul ation benefits associated with consunption of
probiotics in these various groups? |s there a risk factor
or are there potential benefits and what is the bal ance of
those two areas, with a typical toxicological approach and a
safety assessnent?

In a pediatric population, Dr. Saavedra--and |
Wl touch base with this briefly--Dr. Saavedra has a paper
in press. It will be published in AJCN later this year,
also a paper in JPGN later this year as well. It will talk
about growth and developnent. The American Acadeny of
Pediatrics, specifically |ooks at growh and devel opnent as
a pre-criterion for adequate nutrition and support.

Al'so, the question, what is the inpact of

probiotics on the imuature system of the newborn? gone of
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Ithis work is done by |lan Sandérson and Allen Wl ker

i

lhpublished in "93 and in their subsequent papers as well.

Obviously, | think it was Mary Ellen who commented that on

of the areas that has been addressed, at |east in Europe,

the immture inmmune system also the immture gut system

Some of that work has been done in Europe.

Al so, Allen Wal ker has presented some of the

1ssues we are here with, preterm babies, and, perhaps, we

will have an opportunity to take a ook at that. In terns

of what is the nutritive value of these organisns; do they,

in and of thenselves, have an nutritive value? Do they ha

some other value beyond traditional nutrition?

And then, which has been discussed briefly

t hroughout the day, actually the genetic stability of thes

.organisns. W talked a little bit about, and it has been

tal ked about, in ternms of if you fernent these bugs up, ar

19

e
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e

€

‘they going to changing at such a rate that you are going to

.change the functional characteristic as well as their

«genetic potenti al

Geral d Tannock does an excel |l ent overview on that

lin his publication. To a comment nmade by Dr. Russell today,

lland it has been discussed by the other speakers, the

il:antibiotic resistance of organisns--there is an excellent

:review on this topic. Gerald Tannock, in his book, does,

-fact,

tal k about plasmins and potential antibiotic
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resistance. Also, in that publication, the group goes on to

say that there are not any organisns that have bl anket
resistance to any of the antibiotics that we know of today.

Wil e they have natural resistance to sone of the
antibiotics, none of the organisnms which are under study for
probiotic applications have a blanket resistance to any of
the antibiotics which are used today in clinical practice.

[Slide.]

You have seen a list of these. [|f you |ook at all
the probiotic studies that have been conducted and reported
inall the [iterature, and | have over a thousand of them
these are the organi snms which have received the greatest
attention and to a point that is nade throughout the day,
starting from Doug Archer's conments, many of the organisms,
with few exceptions, have they gone so far as to identify
the strain, have actually had the nolecular tools to
identify specifically the strain.

To the credit of Dr. Saavedra and others, the fact
that the B. lactis, now known as Bbl2 from Chris Hanson,
has, in fact, |ooked at genetic nakeup and characterized
that to the fullest.

You see, generically, Strep thernophilous very
nuch in the literature. Very seldom however, have you seen
the variation presented, the strain presented. And then

Saccharonyces boulardii. A comment earlier today--1 believe
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Dr. Russell nmade a coment, "what about H V of AIDS

patients?" if | recall, correctly,

There have been three studies with this popul ation
group, and perhaps we w |l have a chance to address that a
little bit later.

[Slide.]

This is a page on your printout that doesn't show
because it was in yellow, so the nunbers are gone. | did a
survey with ny colleagues. | did all the literature that
was printed, that | was aware of, between 1961 and 1998.
There are, of course, papers which | nay not be aware of but
Norrai ne, Wayne and nyself reviewed every single reprint
that we could find.

You can see, in this case, we found, up through
1998, when this was submtted to the publisher, we had about
8,000 subjects in clinical research, about 3100, al nost
3200, infants and children in clinical research

| know of several studies that are about to be
published later this year. A study that just was conpl eted
in Finland, really an outstanding study by Erica |sol aur
and others. So al nmost 3200 subjects of infants and
children, that will clearly tip over 4,000 infants and
children when those papers are published later this year and
the first of next year.

So our total exposure of the clinical study has
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been on adults, infants and children. The nunbers are very,

very rapidly approaching 9,000 subjects. vYes; they are
varying lengths. They are varying credibility. And they
have taken two approaches, both of a prophylactic basis and
that of a therapeutic trial.

[Slide.]

As Dr. Sanders had indicated, nmany of those of you
who are addressing clinical trials, these studies have been
of varying lengths, different ages. W have had sone
studi es that have been three or four days with severe
di arr hea. For exanple, we have had sone studies as |ong as
three or four years of varying ages. Particularly in a
pediatric population, we |ook at kids who were given these
probi otics when they are pre-term babies, all the way up
t hrough birth, obviously and then through twenty years or so
of age.

Sanpl e sizes are quite variable fromthe sizes of
four, for our case histories, to sanple sizes of several
hundred, |ike the study in Finland that just was conpl et ed.
Culture and strain; they have not been readily identified in
many of the studies. The studies that have been printed in
the 1990s are nuch better at this. W didn't have the tools
really prior to that time, or were not exercised by the
principle investigators.

Oten, in the publication, we don't know what the
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feeding dosage is. But, in the nore recent studies, that

information is readily available. Also, the daily exposure
is readily available in the newer studies.

Study endpoints. Sone of the study endpoints may
not be clinically relevant but sometinmes there is
serendi pity and we get sonme endpoints that m ght be of
bi ol ogical interest that are of clinical relevance. W will
take a look at a few of those.

I nterestingly enough, however, if you |ook at all
the studies--obviously, | have reviewed over 150 st udies;
now t hat nunber is approaching 200. And | believe Dr.
Sanders and others have pointed out that no adverse effects
have ever been reported, none whatsoever. This is true even
in HV-positive patients or subjects.

In studies wth Saccharomyces boul ardii and ot her
studies with Lactobacillus GG for exanple, no adverse
events have been reported. In Dr. Saavedra's own study, he
had three patients in the study in 1994, and neither one of
t hose patients presented any secondary synptons to potenti al
infection by the organism of choice. O course, the study
results are quite variable throughout the literature.

In brief, there is always a question, what about
the virulence, Rog. Reported today by Gasser, Donohue and
others, there have been sone conproni sed subjects and they

wi |l sonetinmes present a history. These subjects have often
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been conprom sed already and you will isolate these

or gani sns.

Sone two really outstanding studies, one in Canada
and one, a review of work that was done in Paris, show
between 0, in one study, and 0.2 percent in others, those
patients which presented septicema, |actobacillus that were
actually isolated in the blood culture.

[Slide.]

They did not say that it was an increased ri sk,
but these organisns were isolated. There is no information
that any of the probiotic strains that have been discussed
and researched in clinical perspective have presented any
t oxi ns or poi sonous substances as assessed through nornma
t oxi col ogi cal net hodol ogi es.

In fact, none of the bacteria have presented
anything anong high-risk populations. Those patients which
come fromparents that have a history of allergies and they,
t hemsel ves, may present--say, peanut allergies, mlk
allergies, dust-mte allergies and so forth--none of these
subj ects has presented any synptons, in terns of allergic
synmptons relative to the presentation of these bacteria.

In fact, the work by Erica |solauri and others are

just looking the way, in fact. In the nost recent study,

they are | ooking at eczema as a potential outcone, as a

potential benefit of consum ng certain probiotic strains.
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[Slide. 1

The ot her aspects of adverse events that we
reported in the literature in pediatric studies; here we
have | ooked at well over 100 pediatric studies in all ages
in pediatrics. No adverse events have ever been reported.
Even the nost severely conpromsed, and | referred to the
Gallardi, Quandini, for exanple. That was a mnulticenter
study throughout Europe where kids who had C. difficile,
rotovirus infection, chronic diarrhea. Again, in those
studies, none of the kids presented any adverse events.

Adult studies; typically, if you see sonething,
wsual Iy the subject has an underlying disease. W are not
.aware of any pathogenesis in normalized healthy adults,
«certainly not in pregnant women. None has been reported,
:anyway. We certainly have seen a plethora of exposure data
:and not hi ng has been deened to be pat hogeni c.

And no case has been linked, significantly |inked,
or case linked to the consunption of fernented foods or
those with lactic-acid bacteria even though that one study
with rhamosis, | think Mary Ellen alluded to that, reported
in 1999, there was also a history of additional hepatic
abscesses reported in the literature but none Iinked, per
se, to the consunption of foods with |actic-acid bacteria.

[Slide.]

Wth that as a brief background, an exhausting
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background, | would like to address two studies that were

conducted at Johns Hopkins University under the direction of
Dr. Saavedra. One of the first studies deals with high-risk
patients dealing wth diarrhea nanagenent and prevention of
diarrhea, and the second one deals with day-care centers.

You m ght ask why these particul ar subjects.

First of all, rotoviral diarrhea accounts for the mjority
of diarrhea in pediatric subjects. Over 500 kids in the
United States die fromrotoviral diarrhea disease and to the
cost of the health-care systemof $2 billion a year for
health care.

| n day-care centers, you know, if you have had
children, you know that when you take Johnny and Sally to
the day-care center, what happens. Usually, in a very short
period of time, Johnny and Sally present diarrhea as the
ingested mcroflora. So the question might be, is there an
opportunity here to decrease the incidence of diarrhea in
t hese ki ds.

[Slide.]

It is clear, if you ook at the infant-formula
regul ations in collaboration with the FDA and the infant-
fornmula industry, you see here these criteria are rather
sel f-evident. In a publication by the FDA in 1997, witten
by Chris Lewis who is still with the FDA it is quite clear,
and everyone who has dealt with infants agrees that infant
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But the question mght be can you nake sone
nodi fications to these kinds of products for functional
endpoints. Let's look at sone of those functiona
endpoi nts.

[Slide. 1

In Dr. Saavedra's first paper, and let ne
summari ze this very briefly, in this particular case, we had
kids five to twenty-four nmonths of age. | think Dr. Sigman-
Grant Wi || appreciate this. This met all the criticisns of
previous work. In fact, this is a randoni zed doubl e-blind
pl acebo-controlled trial with children fromfive to twenty-
four nonths of age, 55 kids, evenly distributed between a
control and study group.

This was in a high-risk population at M.
Washington facilities outside of Baltinmre. These were in a
chronic-care facility.

In this case, sone of the patients were exposed to
up to seventeen nonths of product, getting nearly 4500
patient days. In this case, they were exposed to B.
bifidum, now known as B. lactis, and thernmophilous TH4
organisms On a daily basis throughout their stay at the
Inospi tal.

[Slide. |
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The incidence of diarrhea was markedly decreased,

significantly decreased, in the supplemented group of
roughly 7 percent versus 31 percent. Also, in fact, the
rotovirus setting was markedly decreased, which was

significant, particularly froma public-health perspective.

[Slide.]
So, in this particular study, it was inportant to
note that even in high-risk kids, they did not present any

intol erance problens and, in fact, their product intake was

‘normal Iy consistent with both the control and the subject

.and study groups, and also they actually inproved their

‘nutritional status.

They didn't show any di sease scores here, but if

you Wi ll look at the paper, itself, these kids went froma
ynegative-3 Z-score up to a negative 1 or negative 2 Z-score.

1JKeep in mnd that these kids were particularly nutritionally

conprom sed at the beginning of the study.

So, in fact, they increased their Z-scores. There

‘was a marked inprovenent.

[Side.]

Secondly, and in general fromthis particular

; study, even with high-risk subjects with chronic illness,

tthey showed that this product was well received and is well

ftolerated. W believe, because | was part of that clinica

study, that the chem cal endpoints, in terns of diarrhea
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managenent, were met. And if you see the nmicroflora
balance--Dr. Russell has asked, what is the mcroflora
bal ance.

In this case, you are |ooking at a bal ance t hat
m ght be adopted with babies right after that first few
hours or first few days of birth. |t was presented earlier
today that that balance really is dom nated by a
| actobacillus and also by bifidobacteria. That might be the
bal ance which we are trying to achieve, or one mght try to
achi eve through probiotics.

[Slide.]

In the day-care study, this study is yet to be
publ i shed. It was presented at NAS, began just two years
ago. In this particular case, the infants were introduced
to the product at entry, at seven nonths of age. A large
nunber of subjects in this particular case increased by
five-fold the number of exposure days. And now we are up to
68 subject years to exposure versus 12 in the last study and
it is the same organisns that were used in the previous
st udy.

[Slide.]

This will be the first study in which actual
growth data are presented. Many of the studies that were
out there that said that normal growth was experienced will

show is the data. Now, in God we trust, and everybody el se
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nmust have dat a.

In fact, very few, if none, of the previous
investigators presented data. Dr. Saavedra has presented
dat a. This is just a sanple of the data. These are using
the Year 2000 CDC charts on grow h. | took the subject raw
data and plotted them You can see that if you | ook at the
general pattern for all these infants, they follow the
traditional growth curve just established a few nonths ago.

Actual |y, you see that one subject which was bel ow
the chart, below the third percentile, markedly inproved and
tracked a reasonable percentile for that child.

[Slide.]

We also | ooked at intake for this particular case.
Al the probiotics were assessed throughout the study both
in the product, itself--this was assessed quarterly--and
also all the product was assessed for mcrobial growh for
t hese organi sns when the fornula was taken hone and returned
and all those sanples were analyzed to | ook at exactly what
was taken in.

Here is a plot indicting that the subjects were
consum ng anywhere from 10® to 10° organi sns per kil ogram of
body weight. ©No inpact whatsoever in terns of a negative

outcone but, perhaps, a positive inpact in terms of clinical

out cones.

[Side.]
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Here is one of the positive outconmes. |p fact, we

had a decrease in bnmis with kids that were suppl enent ed.
This was quite significant based on the sanple size versus
that of the placebo, and what is the significance of
decreased bm's. They know this was not due to constipation,
as sone of you mght rush into.

[Slide.]

But we did exam ne the diaper rash, the incidence
of diaper rash and the frequency of diaper rash and it
showed, in this particular case base, that there was a
decreased incidence of diaper rash with the decreased bm’s.

You m ght expect that to be rather obvious, but it
had not, in fact, been documented and this was an
observation fromthe first study and was now clinically
denonstrated in the second study.

[Slide.]

The bottomline with this particular study, the
products that were fornmulated, at this point in tinme, gand
noni tored throughout the study, there was decreased
preval ence of diaper rash and, perhaps, nore desirable stool
pattern. This stool pattern mmcked that of a breast-fed
chil d.

[Slide.]

It is clear, for the first tine, we had the
evidence that the kids grew normally. W had the direct
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data. There were not any differences in consunption and

there weren't any tolerances, there weren't any aversion to
the product with these m crobes. In fact, there were not
any differences in clinical manifestations, both in @

heal th-care visits, the use of antibiotics or any type of
therapy by a health-care center and due to illness, which
you m ght expect in a day-care center

[Slide.]

There are other clinical trials in progress.

There are many of them Let ne just give you a nutshell
Gve nme two nore mnutes. | nmune- nodul ation; there is a
great deal of work--Dr. Gaskins has truly outstanding work
in inmmune-nodul ation. There is some really excellent work
| ooki ng at upper-respiratory infection in otitis,
particularly in the pediatric popul ation.

There is really a large study going on in Europe
| ooking at allergy reduction using probiotics, particularly
eczemn, as an outcone. There are sone studies underway to
exam ne nitrogen balance. Even though we have denonstrated
that babies grew normally, what is the inpact of nitrogen
bal ance on babies, particularly newborns. So that work has
not been done.

What is the inpact of mineral balance. W had
indicated that calcium zinc and iron may be enhanced. Any

absorption of those mnerals may be enhanced, but what is
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the inmpact on balance. That information has yet to be done

in the pediatric population. Different gas production and
flatul ence has yet to be reviewed.

There is a very large study underway right now
with the pediatric population in inflamatory bowel disease,
particularly looking at Crohn’s relapse. That is a
mul ticenter study being conducted here in the United States.
And sone really fine work with probiotics in H pylori and
ul cerative colitis.

[Slide.]

Lastly, two graphics here. Cearly, it has been
indicated in the presentations so far and, really,
reiterated in Todd Kl aenhamer's work at North Carolina
State University, historically, the species and strains have
not been well-identified. | think, in the new studies, in
fact, this is turning around and that, using nodern
techniques, you will see that they are being better
identified and be able to be traced.

There are multiple probiotic expectations. \Wat

/is the active principal mechanismyet to be identified. Is

it cell-wall debris? 1Is it enzynes? |Is it fernentation
products or other conponents that are involved with the
cell? W don't know all the nechanisns but nmany mechani snms
have been identified and any others remain to be el ucidated.

Cearly, as Todd points out, historically, we have
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had inadequate designs. They are, in fact, expensive. |

can attest to that, having funded a couple of them  pgor
statistics in many of them but that is changing. \pre and
nmore studies are being conducted. | know Dr. Vanderhoof,
who | think is in the audi ence sonewhere--John is involved
wth several of the studies and sone very credible work is
now bei ng done.

So these issues, while they are expensive, the
statistics are nmuch better and principles are being
i dentified. But, technically speaking, froma nmanufacturing
perspective, if you were to produce this in a product, jn a
food product, particularly, you mght say, can we isolate
that so it doesn't get into other foods. [f you are
producing a bar or a beverage, you certainly do not want to
I ncrease the SPC

So that needs to be contained. That is a
manufacturing issue. Also, as has been pointed out today--
Dr. Russell and others have pointed it out--what is the
dose. How do you assure that the dose is right and that it
doesn't overdose and what is an overdose. \W can tal k about
that later.

The honpgeneity; is it going to be the sane
throughout the product? Physical stability; how does it
i npact the stability of the organismversus the stability of
the product. That remmins to be determ ned. Does t hat
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matrix have any inpact on the genetic stability of the

organism As part of that genetic stability, is the
functional stability still intact.

As was pointed out by Dr. Gaskins a few nmonments
ago, We need to be able to assess the functional
characteristics, too, and fernentation versus in vivo
functionality may, in fact, be different.

[Slide.]

Lastly, we need to identify differentia
m crobi ol ogies nore than a dilution effect, and as been
pointed out by Dr. Sanders and others, in fact, by isolation
of mcrobes, we often will put antibiotics to select
different bacteria. Are we going to, in fact, be able to do
that when we | ook at probiotics?

Al'so, we are |ooking at orders of magnitude and
difference here. If you look at some of these organisns,
from1 to 10 per 500 grams, and now we are going to |ook at,
say 10 in 500 grams, so there is quite a bit of
difference, which leads us to the next issue.

|f you | ook at the Federal Register, as published
in 1996, a maximal load in a powdered infant formula, for
exanpl e, was suggested at 10*. But here, in fact, for an
efficacious dose, it may well be in the order of 10® to 10%°.
So, again, how do you differentiate the probiotics at a | oad

that is several orders of magnitude larger than the APC as
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stipulated by the regul ations.

[Slide. 1

Evi dence of safety; historically, we have not seen
any outbreaks in the pediatric population, even in the nost
vul nerabl e popul ati on. | think what we have seen,
historically in the literature, is, in fact, the nore
conprom sed the pediatric population, the results are nore
definitive. W have not seen that to be the case in
typically healthy kids, although we have not seen any
out br eaks.

As indicated by Dr. Archer, B. dentium was
identified as one of those bifidobacteria that should not be
considered to be safe. But it is not found in the food
supply and, to a point by Dr. Russell, we have seen severa
studies by AIDS patients and SKIDs patient, but none of
t hose patients have presented any--have we seen any
m crobi al outbreaks and we do not have any data on those
patients wth chenotherapy.

[Slide.]

Two slides; we see that products may be benefici al
for kids. |f you | ook at outcones, clinical outcones, there
may be a rationale that if you can decrease the incidence of
certain kinds of disease to match so that we have the flora
of a breast-fed child.

[Slide.]
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Here | am cycling down Hal eakel a which is in Maui

wth my famly.

Wth that | close. | do have fun.

DR BENEDI CT:  Thank you.

Let us ask Dr. Gaskins to join Dr. Cenens in the
vicinity of a nicrophone. W can begin questioning. \& are
not that far behind,” folks.

Questions and Answers

DR BENEDICT: Dr. Sigman-Gant?

DR SIGVAN-GRANT:  This is for Roger. The day-
«care study, was the only difference--or how well naintained
were the outcomes based on the only difference being the
itype of formula received? Was there nothing else different
Irbetween t hese groups?

DR CLEMENS: The only difference in that
particular--there were three fornulas admnistered in that
particular study. The two fornulas were suppl enented at
different levels, as indicated by placebo control. That was
the only difference between the two products, and the
consunption of fornula between those three groups was not
any different.

DR SI GVAN-GRANT:  Was the formula consunmed at the
.day-care center or was the fornmula sent home with the child?

DR CLEMENS:. Al of the above. It was

.adm ni stered through its normal routine, both at the day-
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care center, if they were on fornmula at the time, as well as

it was consuned at hone.

DR SI GVAN- GRANT:  So the treated and nontreated,
experimental and control, everything else about their
environment was exactly the same?

DR CLEMENS: Exactly the same. [t was as if in a
weal-life, real-use, type of environnent. VYes.

DR, BENEDI CT: Dr. Russell?

DR RUSSELL: Dr. Gaskins, thank you very much for
the talk. | was wondering, when you heat an organism a
probiotic, to immune-nodul ate this intricate system you have
cdescri bed, have there been studies to know how sustai nabl e
t-hat nmodul ation is over time?

I n other words, does the system denodul ate after
while even if you keep feeding--1 don't know the right words
here, but even if you keep feeding the same probiotic? Over
tzime, does it go back to where it was before or does it
adapt?

DR GASKINS: Actually, | amnot aware of such
tzemporal st udies. | am not aware.

DR RUSSELL: How I ong have the studies been done
‘where you | ook and you can denonstrate that immune-
mmodul atory effect? Is it a nmonth or two?

DR GASKINS: | think it varies wdely but,

typically, the outcones are neasured only a few tines. So,
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for exanple, the T-cell a&assays and T-cell proliferation and

so forth. | amnot aware of studies in which they have
traced, at the sanme tine, persistence of the dose microbe
and an imrmune response.

DR BENEDI CT:  You woul d probably happily
specul ate about-the exi stence of menory T- and B-cells,

t hough, wouldn't you?

DR GASKINS:  So, again, greater than 50 percent
of secretory IgaA is directed against normal bacterial
antigens, or antigens from normal gut bacteria. So,
clearly, that systemis prinmed against those microbes. | am
also not aware of studies that have | ooked at secretory Iga
responses to dose probiotic bacteria.

DR RUSSELL: It seens to ne that, just as a
follow up, if you are feeding one organi smthe anounts that
we have been tal king about, conpared to the anmpunts that are
in the colon, for exanple, that it seens like a drop in the
lbucket and that it mght denodul ate over tine.

But, as you said, even though you might get an
acute effect because sonething new has come into the system
but | wonder how sustainable that would be.

DR GASKINS: | am not sure on sustainability,
but certainly organisms differ in their relative
antigenicity. So we have tried to survey that in the paper,
«conmparing germfree responses or responses of germfree
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animals to different bacteria. You do find that relative

conventionalization parameters differ according to the
bacteria dosed.

| am not sure how easy it would be to categorize
bacteria based on their relative antigenicity because the
measures are so vastly different. But such a systematic
approach coul d be taken and, perhaps, should be taken.

DR BENEDI CT:  Dr. Russell, again.

DR RUSSELL: Again, | suppose the reason | am
honing in on this is that | aminterested in inflammatory
bowel disease. | am wondering how- here you have a system
where you want to decrease the inmune response, perhaps, to
a protein being nade by sone innate bacteria. | think that
is one of the theories of how a probiotic mght work, is
that it is sonehow decreasing the activity of the nunbers of
sone "harmful" bacteria that is making some antigenic
product that you are trying to deenphasi ze.

So | am wondering, isn't that an inportant

property to try to learn how to characterize the

‘antigenicity of the probiotic?

DR ' GASKINS: | think the first--so, for exanple,
if the host response to nornal bacteria by increasing nmucous
production, then that would al so be consistent with the
anecdotal evidence fromIBD studies in that, in effect, what
one is doing is increasing barrier function to prevent
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transl ocation of bacteria to which the host has al ready
mounted an inmmune response.

So, in other words, nmenory cells are present. But

if you can effectively prevent those bacterial cells from
transl ocating, then you can effectively prevent acquired

i mmune responses to those bacteria. That is also consistent
with the bouts of disease activity and rel apse, and so
forth.

In other words, | think the relative barrier
function is key as to explaining--it appears nost clear
that, indeed, at |east sone fraction of IBD or the inmmune
responses are directed against normal bacteria and so you
are aware of all of the studies with the knockout inbred
mouse nodel s, the knockout nodels, that spontaneously
develop colitis. None of those nodels develop |BD or
colitis in the germfree state.

But, first, of course, the host had to be exposed
to normal bacteria to nount the response. And then, after
that, barrier function becomes very inportant. So it could
be that this adjuvant type effect that we were talking
about--and | think the observations that Mack has
communi cated are consistent wwth that; in other words,
potentially explaining the nechanism of this so-called

adj uvant effect.

So, in that sense, the goodness of that response
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is the relative activation of imunity. go you kind of get

a bystander type effect.

DR BENEDICT: Dr. Cohen?

DR COHEN: | amalso interested in this issue of
sort of tenporal, the question, because a |lot of the things
that you are tal king about seemto be related to short-term
exposure. But are there nodels of other antigenic exposures
that are chronic exposure to the gastrointestinal tract that
allow you to evaluate either histologic changes, biochemn ca
changes, the issue of functioning as an adjuvant.

The concept of |ong-term exposure with one of
t hese agents raises a variety of questions about those kinds
of inpacts and are there nodels that you could extrapol ate
fronf

DR GASKINS: O course, with a defined antigen,
then one can neasure nemory. That is howit is
traditionally done. The problemis, of course, there are
very few defined antigens that correspond to conmon
probiotic strains. So if menory cells are generated in
response to antigens associated with probiotic organisns,
then you could very sinply determ ne the persistence of that
response.

| think that varies according to the nature of the
antigen.

DR COHEN: So, in some instances, if | interpret
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what you are saying, it is not predictable that an antigenic

response will either continue to be upnodulated or will be
downnodul ated over time. |t would depend on a variety of
other factors.

DR GASKINS: So an overt inmune response agai nst
an antigen associated with a bacteria | think, if
persistent, will relate to the nature of the antigen. |
mean, typically they are |ong-lived. In other words, the
nenory cell is present. The adjuvant-type effect, | think,
Is short-term dependent on the signals that are contributed
by those bacteri a.

So, to generate this type of bystander activation,
| think you need the organismpresent to achieve that. Byt
once you have generated a menory cell against an antigen
then, of course, that menory cell is going to be present for
sonme period of time. That seems to vary, at |least the work
| am aware of, according to the nature of the antigen.

DR BENEDI CT: Dr. Buchanan?

DR BUCHANAN. This is a question for Dr. O enens.
It has to do about the sustainability of the responses we
are seeing. | would like to focus here on the attributes
:associated with the prevention of disease due to pathogens.
1f we look at national disease statistics, they are
:amazi ngly consistent anong the devel oped countri es.

This includes North America, Western Europe and
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Japan. W have two of the three areas, these products are

consuned quite extensively. |s there any indication, at
all, in terns of a long-term sustained effect that these
products have had, have they either decreased the incidence
of disease or decreased the severity of disease when it
happens?

My inpression is that it doesn't junp to the fore
in ny renenbering disease statistics. But do you have any
more addi tional information on that?

DR CLEMENS: That is a good question, Dr.
Buchanan.  There have been a nunber of studies, small
studies, particularly those with diarrheal studies, both in
this country and across in Europe and other parts of the
worl d that are suggestive that, in fact, you can decrease
the incidence of diarrheal disease regardless of the cause
and, in many cases, Yyou can decrease the severity.

Now, in terns of a long-termeffect, to what Dr.
Gaskins was saying, that has not been assessed. During the
i nci dence by the continued consunption of this, during that
period, such as the day-care center in Bangkok and Thail and
or in Shanghai, it has been denonstrated that, in fact, it
decreased the severity and it decreased the incidence.

But still there are kids that, obviously, present
diarrheal disease, for exanple. WII| that go away? |f you

stop taking the organism does the incidence go back up or

M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S. E
Washi ngton, D.C. 20003-2802
(202) 546- 6666




at

11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

l‘

|

|

245

f does the severity go back up? ¥ think the data woul d

fsuggest that it probably does.

|f you | ook at those kids that were given oral

rehydration solution, particularly in that multicenter

study, had rotoviral infection, Salnonella infections, E.
coli and C. difficile, they all inproved. The question is,
wi Il they have the sanme incidence.

During the study period, those five years, the

t nci dence of diarrheal disease was narkedly decreased and,

certainly, by hospital stay. You decrease hospital stay by

|2 day to a day and a half. |f you multiply that by the

thousands of kids who present, the answer is it may have a
tenporary effect or a transient effect.

But we do not nowif, in fact, it has a lasting

| af fect at this tine.

DR. BENEDI CT: | amnot sure | even want to ask
this question, but either of you could address it. | agm
aondering about nodel systems for infant formula. g yen
~shat 1S at |least nmy understanding, that the antibodies that
arise, that allow us to do blood typing, are essentially
against enteric organi sms, the opposite ones being tolerized
away.

So the question that | have is do we know how | ong
it takes these antibodies to appear and if, in fact, we know
now long it takes, can we test the infant formula for the
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affect on this naturally occurring inmune phenonenon and see

if we shift the response one way or the other?

DR CLEMENS: Could the work be done? Yes. Has
t-the work been done? No.

DR. BENEDI CT:  Thank you.

DR CLEMENS: Clearly, a lot of these outcones,
and | think of the work that Dr. Gaskins has done, and
«others, in ternms of inmmunol ogical responses, it is usually
;specul ative based on some animal nodels, both in mce and
J1oigs in particul ar.

The 1ga nodel, for instance, was examned in a
;study I n Shanghai reported by Fernande Hashke a year or so
:ago, if | recall correctly, in a German publication. That
'was salivary IgAa. The question is is salivary IgA the
-appropri ate assessnent for IgaA production fromthe systemc
perspective and that woul d concern the question of
met hodol ogy.

DR BENEDI CT: Dr. Sigman-G ant?

DR SI GVAN- GRANT:  Again, this is for Dr. denens.
Gven the state of the art, as you have it now, the evidence
. about the i mune-nodulation with URI and otitis nedia, do
you think that a claimthat addition of these probiotics to
infant foods is warranted, in particular, for those two
condi tions?

DR CLEMENS: The preponderance of the evidence is
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really associated with GI function and diarrheal managenent,

if not diarrheal prevention. The evidence, in terns of gut
signalling or cell signalling with nucosal cells is
prelimnary at this point in time, in m opinion.

The evidence is rather intriguing that has been
presented so far because we have been | ooking at the breast-
fed child. If that is your nodel system | think it is a
good nodel, frankly.

SI GVAN- GRANT: |t has worked.
CLEMENS:  You agree with that, | suspect.

SH

S| GVAN- GRANT:  Yes.

DR CLEMENS: Cearly, if you look at the breast-
fed child versus the child that is infant-fornula-fed, that
URI and otitis are clearly much higher in the formula-fed
child. And then the question becones why. You can
specul ate for a nunber of reasons, | am sure.

One of themmght be that, in fact, the @ nakeup
is different. The maturation process of the G is tract
different and, therefore, one could speculate that, based on
cell signalling and the presence of a variety of things such
as probiotics, such as a lot of other things, may, in fact,
nodul at e response, nucosal response, in URI and otitis.

It is clear that, if you |ook at prebiotics, these
conpounds which were readily identified in one of the
presentations today, that breast mlk contains over 130
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different oligosaccharides at micromolar amounts. \wat role

do they play? W don't know. It is speculation at this
point in time versus what is available on the Anmerican
mar ket today. It is quite limted, as you know.

But it is interesting, that, in fact, parents and
physicians are very much interested in URl and otitis, e
so than they are in diarrhea. | don't know why. But |
think, right now, the evidence that URl and otitis is
interesting, yet certainly not definitive and certainly
warrants further investigation.

DR SI GWAN- GRANT:  Thank you

DR BENEDICT:  This question is nostly for Dr.
Gaskins, but Dr. denens could also respond. Thank you for
a very nice presentation. Wen you were tal king about the
common nucosal inmmune system and mentioning mgration of
effects, does this nmean, or at |east could you please
comrent on, the participation of tonsil and saliva and
potential nodels for measuring effects without being too
i nvasi ve.

Could we use tonsil T- and B-cells? could we use
saliva? How close will they get to nodeling what is going
on in various, or any, portions of the gut systen?

DR GASKINS: Do you nmean to determine if you have

r- or B-cells responsive against the probiotic or against

normal intestinal bacteria?
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DR BENEDICT:  just probably any and all. | woul d

like to get a feel for what the tonsils, the various sets of
tonsils, reflect and for what cones out in the saliva
relative to the gut, normal or probiotic or disease,
anyt hi ng.

DR GASKINS: Certainly, B-cells migrate to
tonsils, so | would guess yes. | am not aware of data, but
it sounds like a reasonable approach. Al of the epithelial
tissues are conprised of B-cells, for exanple, that are
differentiated in Peyer's patches.

DR BENEDICT: Do you know of any information on
saliva for antibody--

DR GASKINS:  Secretory Igaz

DR, BENEDI CT:  Yes.

DR. GASKINS: The levels are very high. | am
unable to give you a nunber.

DR BENEDI CT: No; certainly. But | nmean if you
look in saliva as Dr. O enmens suggested a nonent ago, could
we expect to look for probiotic reactive antibodies there?

DR. GASKINS:  Yes.

DR BENEDICT: Wbuld you specul ate this cane from
the gut or came from exposure in the buccal cavity to sone
of the various |ynphoid systens?

DR GASKINS: | would like to see the data and

speculate from that, but B-cell differentiation is appearing
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in Peyer's patches. So | would have to guess fromthe gut.
DR. BENEDICT: Is it not also occurring in the
tonsils, though? There are follicular areas in the tonsil.
DR. GASKINS: For 1ga differentiation?
DR BENEDICT:  This, | don't know.
DR GASKINS: | don't think so. Certainly, B-cel

devel opment in tonsils, but | don't think--1gA devel oprment
seens to be unique to Peyer's patches due to the cytokine,
conbi natory cytoki ne concentrations found there; for
exanmpl e, high concentrations of IL-5 and TFG bet a.

DR BENEDI CT:  Thank you.

Dr. Cdenmens, do you have anything else to add to
t hat ?

DR CLEMENS: In that particular study, you may
have read it, by Dr. Hashke and others, there weren't any
differences in the IgaA that they assessed, but Iga, perhaps,
could be very specific to the antigen and that was not
addr essed.

DR BENEDI CT: Anyone else? Dr. Russell?

DR RUSSELL: This is for Dr. Cenens. |n your
slide of "nature knows best," you spoke, or |isted, about
assisting in normal nutrition. \Wre you referring, there,
to the increase, or possible increase, of mineral absorption
brought about, that you have nmentioned, by probiotics?

DR CLEMENS: Yes; there is actually a paper that
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I vas published in Nutrition Research | ast year and others
| have suggested that, perhaps, in a mcroenvironment, that
L there may be sone assistance in nornal nutrition through
feither calcium iron and zinc absorption or in the

d hydrol ysis of carbohydrates and protein.

That is to what | was referring. But the

# significance of that contribution remains to be determ ned.
jlt is interesting to speculate, and perhaps it is dangerous
‘to specul ate, that isn't it interesting if you |l ook at, say,
'the mineral content of breast mlk, for exanple, and iron,

for exanple, is a classic, or zinc or that of calcium it is

fruch lower than you find in infant formula today.

The question is, it is a bioavailability issue.

ils part of the bioavailability based on the buffering

| capacity. | think Dr. Benedict used the word "buffering
Jcapacity" t hi s norning. | f you | ook at the buffering
fcapacity of a breast-fed, the milieu of the breast-fed,

dchild in the stomach, for exanple, versus that of a formula-

ffed, it is markedly different.

The protein level and the nature of that protein

fin breast nilk is markedly different fromthat which is
gtypically used in infant formula. | can't help but think,

fand | don't have the evidence, that it may have some i npact

internms of the potential availability of nutrients.

DR RUSSELL: Sonme of these probiotics, | think we
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heard this nmorning, conpete with other bacteria for iron,

for exanple. But, evidently, they don't conpete for iron
crossing the epithelial cells. |s that the--

DR CLEMENS: | believe that is true. There isn't
any evidence in any of these long-termfed kids that they
present any signs, synptoms, of anemia or zinc deficiency.
As a matter of fact, if you look at the length data, if you
assunme that as a possible indicator of calciumdeposition in
normal skeletal growth, in fact, all these kids are nornal
in terms of length for age.

DR RUSSELL: As a follow up, with regard to the
vitam n synthesis by sone probiotic organisms, vyjtanmn
synthesis can take place with so many organisns in the
normal G tract, but you mentioned specifically vitamn K
That has been | ooked at in the adult, that vitamn K
synt hesi zed by intestinal mcroorganisns really contributes
very, very little, if anything, to vitamin K nutriture

W used to think it contributed a |ot. s that
different in the infant that, in fact, we know that the
organisnms do contribute a lot to vitamn K nutriture?

DR CLEMENS: It is a good question, Dr. Russell
Actually, we don't have direct evidence. |f you |ook at the
vitam n status of these kids as well as the mneral status
of the kids, it doesn't appear to be one way or the other,
as a matter of fact.
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You can do sonme calculations based on in vitro

modeling, based on production of the various B vitamns, for
example, folic acid as well as some of the fat-soluble
vitamins such as Vitamn K, and then you |look at that anmount
that coul d be produced, say, in a 24-hour period versus that
which is a requirenent, it appears to be very, very small
relative to their actual requirenents.

DR RUSSELL:  Thank you.

DR BENEDICT: We have allotted some time, as
:always, for public comment, public participation. Thank you
jooth for joining us. | hope you will be here with us
izomorrow. Thank you both for illum nating presentations.

Public Participation

Qur first speaker is Dr. Gregor Reid, who may or
rnay not be prepared physically. Are you ready to go there?
REID:  Yes.
BENEDI CT:  Ch; the anal og nethod.

3 2 3

REID.  Yes. Slides.

DR BENEDICT: Dr. Reid, if you would just
-introduce yourself. W have allotted about ten m nutes.
* Thank you.

DR REID: | amGregor Reid.

[Slide.]

| am a Professor of M crobiology and | nmunol ogy at
ithe University of Western Ontario, Associate Scientific

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S E

Vashington, D.C. 20003-2802
(202) 546-6666




'

at

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

254
Director of the Larson Health Research Institute. | own the

intel |l ectual property to several l|actobacilli strains
including GrR1 and RC14, which | will talk a little bit about
t oday.

| thank you for giving ne the tine. | felt like a
supervisor in a graduate-student exam desperate to say

1l
sonething but couldn't. So | guess | now get ny tem °

i nut es.

[Slide.]

The first question | amgoing to ask is why are we
lhere? | think we need to be rem nded of sonme of these

inunbers.  The Burden of Disease Wrld Health Organization
r99 figures, |eading cause of disease; cardiovascul ar,
:31 percent, infectious diseases, number two of which
«diarrheal is 2.2 mllion people died because of that.

| would have to say that countries such as
‘Mal aysia, India, China where |arge nunbers of popul ations
are present, and Africa, would be responsible for nost of

these, but that doesn't nean that, as a society, North

Anericans shouldn't be trying to help. | think, through

‘probiotics, we can.

Di arrhea accounts for 2.5 percent of total health-
care costs in Brazil and antibiotics have no effect on 85 to
95 percent of pediatric cases. The work that | am
:referencing today--1 have included a whol e bunch of
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references because | |like to back it up with hard stats--the

urogenital tract, which has been my primary interest and,
therefore, | make a very strong case for expanding the term
"“probiotics. ™

W have been working on probiotics for the
urogenital tract for eighteen years and | think it is
| nportant. The estinmated bacterial vaginosis cases in the
U.S is 10 million a year. This is associated with preterm
| abor, increased risk of sexually transmtted diseases.
Antibiotic therapy for BV does not prevent onset of |abor.

There are over 11.4 mllion cases in the US.,
again, of urinary-tract infections in 1997, 2 mllion cases
in the hospital get uri and this is an annual cost of
$2 billion per year to the US,

Vaginitis is a little bit nore difficult to get
all the nunbers, but 15 mllion has been estimted for yeast
vaginitis. So this is a huge problem

[Slide.]

I's there an antibody apocal ypse? Every day, in
the US., we give 190 mllion doses of antibiotics. W
estimate that there are 133 mllion doses prescribed to
out patients each year. In Ontario, Canada, and maybe it is
typical in the US., 20 percent of all oral antibiotics are
given out for urinary-tract infections.

|s there an antibiotic resistance problen? In
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Japan, nmulti-drug resistance in Staphylococci is now at

60 percent. There have, in fact, been strains of an
i sol ated that conbine the MR assay and VRE properties,
potentially leading to a bug that we cannot cure.

The fluoroqui nol ones were seen as the big savior.
There is now over 30 percent resistance against E. coli in
Spain, 90 percent in Bolivia to trinmethoprim
sul fanet hoxazol e, and 99 percent resistance to tetracycline
in Trinidad.

[Slide.]

so antibiotics are no |onger the gold standard.
You maybe can't see this, but the amazing thing to ne is
that we give out antibiotics, and really we kind of don't
thi nk about it.

| went to the Conpendi um of Pharnaceutical Agents.
These are the side effects of trinmethoprimsulfanethoxazol e,
one of the npbst conmon antibiotics. The first thing is
fatalities. That is not very good. And then there is
St evens- Johnson syndrome, and hepatic necrosis and anenia
and, well, a lactating woman can get renal inpairment and
actually causing renal failure in asynptomatic neningitis
and depression and shortness of breath.

Fluoroquinolones, sSone of them have killed people
but there are also sonme serious fatal reactions. There js

hypertension. There is vaginitis, but don't worry about it;
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we can cure that. There is kidney failure, joint pain,
anenm a, Stevens-Johnson syndrone.

And then there is anoxicillin which gives
superinfection with fungi. So here is a case where we coul d
actually claimon the antibiotic |abel, "Causes yeast

infections," and yet we are having trouble saying probiotics
don't? so maybe if we can't say yeast infections, maybe we
could say, "Probiotics Stop the itching," and get around the
FDA's silly termnol ogy.

[Slide.]

The percent for probiotics--1 have said 16
mllion. | think Mary Ellen is correct. It is 24 mllion,
but there are lots of exanples and | am not going to repeat
what has been said today. Brazilians consune 120, 000 tons
of fermented m |k per vyear. The French; it is 100,000
kilograms per year. This is a $400 nillion market for those
of you who |ike nunbers.

Consunption of fermented mlk is highest in
Finland, 36.4 kilograns per person per year. Sueden
Cermany, UK lots of people take it. These products are
going to come on the North American market and | woul d
argue, again, that there are no side effects.

Interestingly, one of the future areas, and that
is why | kind of went back to cardiovascular, gyer
125 mllion Europeans have high cholesterol. |f probjotics
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has a role there, it could be kind of exciting.

[Slide.]

| am not going to go over the ones |ike Naidu, et
cetera, because they have been nentioned, but we have done
studies with three strains, rhamosis Gri, B54 and RC4 or
fermenturn strains with over 100 patients with no adverse
effects, and certainly no yeast infections.

| am going to describe to you wound infections in
@ mnute which is a very exciting new area that we have
«di scovered that probiotics can be applied to, once again
expandi ng your area.

[Slide.]

Wound infections in the US.; you spend
$200 billion a year on managi ng wound i nfections. So if
‘probiotics can have an effect, that is exciting. Then there

are ot her papers on newborns and in children, newborns

 particuIarIy. Reducing the rate of necrotizing

enterocolitis in premature babies is potentially very

.exci ting.

| was at an antibiotic conference in Atlanta where
.all they tal ked about was antibiotics. |n fact, the first
‘thing they give a newborn is gentamcin-anpicillin. |

;suggested probiotics and he |ooked at ne as | have had three
‘heads. Cearly, we need to educate sone of the physicians
ithat this is a potential option.
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[Side.]

This is a wound-infection study that we did. Tpisg
i's Staph aureus. When you put it under the skin of a rat
for four days, you get horrendous sepsis. This strain, Gri,
didn't nmake any inpact on this at all. |t was bl ood and
amful. It was pretty terrible.

When you put under bovine serum al bumin, you stil

get this horrendous sepsis, wound infection. gyt when you

put under RCl4, we get absolutely no infection, which is
kind of remarkable and we have since isolated a

bi osurfactant fromthat strain which also gave no infection
and then, subsequently, isolated a collagen-binding protein
whi ch al so gave us no infection

So, again, | think the potential applications of
some of these strains, given that diabetic patients,
basically, get their |egs anputated and ot her |inbs
anput at ed when they have severe wound infections, let's not
hold it to the gut.

[Slide.]

Evi dence for probiotic colonization; the probiotic
bugs colonize the gut. W have seen and given good exanpl es
of CGerald Tannock's work. | think there are, now, enough
studies with these strains and we have tal ked about it
today, so | amnot going to repeat that.

[Slide.]
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Ve have concentrated on the vagina. pg probi otic

organi sns col oni ze the vagina? | think the answer is yes
We have shown clearly that GR1 does for at |east seven
weeks. W did not follow it longer. W have also shown
t hat RC14 does.

Not only that, we have shown that RC14 produces
the P29 protein on the vaginal epithelial cell. Thirty-
three patients who received this therapy for a year did not
experience a yeast infection nor did fifty-five patients who
received therapy for one month.  This is equivalent to
thirty-nine patient years w thout yeast.

The expected yeast prevalence in recurrent UTI
patients is two to four per year, or 264 expected, which is
remar kabl e.

There is another strain which Sean Hillyer is
wor ki ng on, cTvos, which FDA and HPB are probably aware of.
It has been shown to colonize and persist in the vagina and
it looks Ilike it has got a chance of reducing the risk of
BV.

[Slide. 1

| have said for quite a long tine we need to have
a scientific basis for probiotics. These are sone of their
characteristics. | would have to agree that adhesion
itself, is not necessarily inportant but we have shown t hat
in vitro adhesion actually can correlate with in vivo
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coloni zation levels. 1 can happily show you the dat a.

| think it is inportant, though, if adhesion is
fol l owed by exclusion of pathogens, and we have, again,
shown that persistence to nultiply production of
antim crobial products |ike hydrogen peroxide. Byt the
probl em wi th hydrogen peroxide is that spermcide kills it,
the bugs that produce it. So you can't just sinply go with
t hat .

It should be antagonistic to the growh of
pat hogens, able to resist vaginal mcrobicides. There is no
point in putting in a |lacto when someone is using an
anoxinol 9 that will probably get rid of it. It should be
safe. And it should form a bal anced fl ora. To the best of
our know edge, a balanced flora in the vagina is one that is
dom nated by lactobacilli so we are a little bit clearer on
that than on people in the gut.

So then | raise the question, should we have a
claim that states something |like, "well, |actobacilli
strain," in our case, these two but it could be any one
“reduces the ability of pathogens to adhere and grow." W
have to think about that. There are arguments for and
agai nst .

A claim should not, in ny opinion, be done by
association with work on other strains. |f you go to the
website Of people who are producing products wth
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probiotics, it IS classically filled with reference to the

Literature. The literature has nothing to do with the
strains that they have in their product.

[Slide.]

| think this is the last slide. St udi es shoul d
be able to show that the use of specific probiotic strains
nake an inpact in the incidence of infection. So, for
exanple, | wll give you, again, our work in UTl. The
Tecurrence rate for women not receiving antibiotics is 2.6
per patient per year. This is Walter Stamm a very well-
known figure in Seattle.

However, the risk of recurrence rises up to 5.5-
fold in women with a history of UTl. The recurrence rate in
UTI wonen who al so get trinmethoprim sul fanethoxazol e--this
is an antibiotic that is given every day for up to five
years-- imgine. They still get 2.3 per patient
br eakt hr oughs.

When we gave lactobacilli in a conbination of
vagi nal therapy once a week, the infection rate, we then
found, after a year, was 1.6 per patient per year.
Lactobacilli, three strains, all proven by nolecular typing
to col onize the vagina and by Nugent score, which is very
wel | regarded, restore the flora to normal.

Also, there is a correlation between |actobacilli
presence, fewer recurrences of UTl; therefore, surely, there
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is proof of persistence of vaginal |actobacilli after

probiotic therapy and therefore should we not allow-1 Kpnow
there is not going to be a decision made on this today, | gm
just challenging you, | guess--the use of |actobacilli

strains, et cetera, is safe and can help restore the vaginal
flora and reduce the ability of pathogens to adhere, grow
and infect--1 know there is that awful word "infect--
“thereby helping to naintain the health of the host."

Thank you again for your tine.

DR BENEDI CT:  Thank you.

Next we have Dr. John Vanderhoof who is in the
house who al so uses the anal og nethod of presentation.

DR VANDERHOOF:  Thank you very much. | am al so
going to go lowtech here today.

[Slide.]

This is the "who | amand why am | here" slide. |
am John Vanderhoof. | am a pediatric gastroenterologist. |
run the Pediatric G Section at the University of Nebraska
and Creighton University since 1976.  Apout four years ago,
| received a call from sone people at ConAgra, which is a
| arge food conmpany in Omaha, and they said, "Dr. Vanderhoof,
your name was given to us by sonebody in New York as
sonmebody who mght be able to tell us about probiotics. Do
you know anyt hing about that?*

And | said, "Yeah; they don't work.™"
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Subsequently, they said, "Wuld you review sone stuff for

us? * And | reviewed a bunch of material for them and told

‘them that, in ny opinion, they ought to try to get hold of

somet hing called Lactobacillus GG | didn't know very nuch
about it, but, fromreading the literature, it seemed to do
somet hi ng.

That was ny introduction to probiotics. |t was
also ny introduction to ConAgra and that has ended up
resulting in a number of clinical and basic studies and a
fruitful collaboration with these people. They have even
given me a title. They funded the work that David Mack did
that was in ny |aboratory that was presented by Dr. Gaskins
and sonme of the studies that | want to show you today.

Wien | initially met with them they asked ne
several questions. These are some of them and they are
sone of themI want to pose to you. \Wat are the potential
uses of probiotics? Wat kind of basic and clinical
i nvestigations should be done prior to marketing probiotics?
How shoul d clinical data be used to direct probiotic use?
What is needed to nmake health-related clains about
probiotics? At what point do the clainms about probiotics
become neani ngl ess and m sleading to the public?

| couldn't answer any of these questions. And |
still can't answer them but | have an opinion on them |
think it is the same opinion that the nenbers of ny G
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section, and al so the people at conagra m ght share. So

that is what | want to tell you about today.

[Slide.]

Lactobacillus GG is the organismthat we have
worked with the nost. W have worked with a few others.
This was devel oped by Gorbach and Goldin at Tufts or, if you
talk to Barry Goldin, it was discovered by Goldin and
Gor bach, and, hence, the nane GG a human organi sm It is
probably the nost clinically studied probiotic that there
IS.

[Slide.]

| think we have adequately denonstrated efficacy
in the followng conditions. Viral diarrhea, antibiotic-
associ ated diarrhea, relapsing C. difficile--mybe we have a
little bit nmore work to do there--and traveler's diarrhea.
By denonstrating efficacy, what | nean is we did double-
bl i nd pl acebo-controlled studies.

|f you don't do double-blind placebo-controlled
studies in humans to establish efficacy about probiotics, |
think you are wasting your tine and | think these studies
need to be published and they need to be published in
refereed nmedical journals where everybody can read them and
where they undergo the scrutiny of the review process.

Until that happens, | don't think we ought to be
maki ng cl aims about things.
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[Side.]

A lot has been said about col onization and a | ot
of the things that | see about probiotics are based on,
"Vell, this one colonizes better than that one and so forth
and so forth.” So what? | don't know that we know t hat
this is an inportant thing. |t seems to be, but it, in and
of itseif, | don't think it tells us that--at least tells
me, as a physician--that that probiotic is going to be
useful .

Perhaps the nost well-established indication for
the use, at least of Lactobacillus G5 s in viral diarrhea.
This was a study by Erica Isolauri in Finland where she
showed that GG in either a mlk or a powder reduced the
di arrheal days of viral diarrhea in children relative to a
pl acebo.

One thing I think that is always inportant, as
honest as all physicians are, it is nice to have sonething
done by groups working totally independently. And that is
why | think another feature of this is you ought to have at
| east two studies that show the sane thing.

[Slide.]

Here was a nulticenter study in Europe done by the
Eur opean Society for Pediatric Gastroenterol ogy and
Nutrition that basically showed the same thing. |t yoyu
| ooked at the viral diarrhea, specifically rotovirus-
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positive diarrheas, although the effect wasn't dramatic, the

drop in diarrheal days was still there.

Interestingly enough, it doesn't seemto work in
bacterial diarrheas. There have been about four studies now
that have all shown the sanme thing with Lactobacillus GG
It, interestingly, works in viral diarrheas. It does not
work in bacterial diarrheas.

[Slide.]

What about prevention of diarrhea? Here is a
study that was done in Peru in toddlers, some of them
breastfed and some of them not breastfed. In the non-
breastfed group, Lactobacillus GG significantly, although
modest |y, reduced the incidence of diarrhea.

A simlar study in a large nunber of children in a
day-care center was done by us in association with an
investigator in Brazil and basically showed the sane thing.
So | think we have at |east two studies here but only one of
them is published. | think that they both need to be.

[Slide.]

Here is another exanple. Children get diarrhea on
antibiotics and children, as you know, and as we just heard,
get antibiotics for alnost everything, unfortunately, in
this country. W took 200 children who got antibiotics and
gave half of them GG and half of them placebo. The
percentage of the children that got |oose stools on the
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pl acebo group was al nost 50 percent, and it dropped by about

three-quarters wth Lactobacillus GG

W published this in the Journal of Pediatrics.
Fortunately, at about the sane nonth in the journal,
Pediatrics, was a paper from Finland showi ng an identica
percentage reduction in diarrhea on antibiotics. g again,
two published studies in refereed journals, double-blind,
placebo-controlled studies, denonstrating clinical efficacy
in that particular area.

[Slide.]

Prelimnary data suggesting that, after the first
relapse of Clostridiumdifficile diarrhea in adults--this
‘bei ng done at Cornell University Medical Center by Mrk
Pochapin--denonstrated a significant reduction in rel apse
rates. The chronic recurrent relapsers, it didn't seemto
work, but further data suggest that nore prol onged
admnistration of Lactobacillus GG greater than the two
weeks that we did it in this first study does, in fact,
wor k.

This study is under way. It is not published.
‘This is abstracted and presented in a neeting but since it
is not published in a refereed journal, | think it doesn't
really count toward what | think needs to be done in order
to say what these probiotics really do in that case.

Lactobacillus GG and traveler's diarrhea. Next
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week, | go to Brazil. | can promse you |l will have ny

Lactobacillus GG with nme. Protection rate from people going
’fron1Long Island to Mexico, published by Dr. Hilton back in

| 1996, of about 47 percent. Again, the correspondi ng double-

iblind, out of Finland, Fins going to Turkey, showing a

| conparabl e reduction in the risk of traveler's diarrhea.

So | think, in these areas, we have been able to

jclinically denonstrate by the use of double-blind, placebo-
jcontrolled, studies that this agent is effective.

[Slide.]

Here is another exanple of sonmething that you are
iconnonly seeing; it enhances your inmunity. "You ought to

|take this because it enhances your inmmnity." Ever ybody

puts this on the box. But we did this with Lactobacillus

GG W gave a bunch of adults typhoid vaccine. This was
done by Larry June at Creighton University.

They were either placed before they were
;vaccinated on GG or placebo and he drew antibody | evels on.
jthem These were IgG antibodies to typhoid. You can see
‘that the GG group got higher antibody titers. Dges this
mean that they are less likely to get an infection? | {on't
Ithink it does. Maybe it does, but we didn't study that.
| don't think we could nake any clai nms about that.
ﬁl t hi nk when people read this on the package, they say, "I

‘an1not going to get a cold if | take this stuff.” |p fact
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this is all we did.

[Slide.]

Here is another study. Severe lung infections in
cystic-fibrosis patients in Naples, Italy done by a very
respectable investigator, Dr. Guarino and col | eagues,
showi ng about a 50 percent reduction in lung infections.
Now, that gets ny attention. That, to ne, suggest that it
does have sone protective effect.

It is so astounding that it needs to be repeated
and we are in the process of trying to repeat it at an
Anmerican medi cal school at this tine. But if you had two of
these in the literature suggesting that that happened, that
woul d tell you, yes, people should maybe take that. Maybe
it won't make them sick. Mybe it is worth doing

| think that is something that you can
substanti ate.

[Slide.]

What about safety? | think |actobacillus has got
about as nuch data on safety as you can have. Wth clinica
trials involving over 5,000 patients, no untoward effects
have been recorded. There has al so been a major survey done
in Finland where the stuff is consuned in |arge quantities
because that is where ConAgra gets it and it is sold in

| arge quantities in Finland and there have been no reported

|| cases of lactobacillus infection until recently.
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[Slide. 1

And then one case pops up.

| think this is a diabetic |ady who devel oped a
l'iver abscess and was treated and got well, and the strain
was i ndistingui shable from Lactobacillus GG  \wWat does this
case point out? There are tons of cases of |actobacillus
bacterial infections in the literature, and you have to
remenber that anything that gets into the bowel can get into
the blood stream and anything that gets into the bl ood
stream and infect you.

It doesn't matter what probiotic you take, no
bacteria is totally innocuous and they all can cause an
infection. As these things becone nore commonly used, you
will see nore and nore of these. Does it nean they are
dangerous? No. Quite likely, this |lady would have gotten
infected with another strain of lactobacillus that the GG
repl aced.

But you are going to see these and | think that we
are going to have to find a way to deal with these kinds of
reports as they come up.

[Slide.]

So, in answer to the questions that | posed, |
woul d like to give you ny opinion. These are my opinions
only. | think nost of the people at ConAgra woul d probably
agree with this since they funded a lot of this research.
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But, nonetheless, first of all, |I think we can say that

probiotics are nost useful in intestinal disorders, but they
may have other benefits.

W don't know that yet. The studies haven't
really been done. The second thing is that double-blind,
pl acebo-control I ed, studies published jn peer-review nedical
journals, in my opinion, should be directing the use of
probiotics and not little deflections of |aboratory val ues
in one way or another or studies that were done in rats or
m ce.

This is the endpoint that we ought to be using as
physicians to determ ne whether or not these things shoul d
be used, just like we would an antibiotic or a cancer drug
or anything el se.

The study shoul d be species- and strain-specific.
These are very different. \Wen conparative studies have
been done with probiotics, there have been big differences
on how well they work to do one thing versus another versus
anot her. | think you should know what strain you are
getting. You can't apply what was done with one probiotic
to another. The clains, based on these kinds of double-
blind, placebo-controlled, studies | think are probably--

DR BENEDICT: Is this your last slide?

DR VANDERHOOF:  This is it. Finally, | think
that we should say that clainms based upon denonstration of

M LLER REPORTI NG COVPANY, | NC
735 8th Street, S.E.

Washi ngton, D.C. 20003-2802
(202) 546- 6666




at

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

273
col oni zation or changes in |aboratory val ues, by thenselves,

are meaningless and | think msleading to the public.

Thank you very nuch.

DR BENEDICT:  Thank you.

W have cone to the end of Day 1. \hat we will do
tomorrow, as it says on your schedules, is we will have a
di scussion and we wll ask the invited speakers to join us
at the table. W will be provided with a nore focused
charge but we also wll deal with the questions that we were
provided with today.

What we would |like to encourage you to do is
pl ease don't check your intellect as you | eave the room but,
in fact, think about how all of the things we have | earned
t oday can be applied to what FDA needs to do over the next
period of years.

We want to try to think tonorrow about how all
this information can be made useful to FDA. | encourage you
to think creatively, to think about anything you can think
about and then we will have our discussions tonorrow.
chink all the speakers were very illumnating presentations.

Ms. DeRoever, do you have anything else to add?
Apparently not. So we stand adjourned until 8:30 sharp.

[ Whereupon, at 5:05 p.m, the neeting was
recessed, to be resumed at 8 o'clock a.m, Wdnesday,

Sept enber 27, 2000.1
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